BODIPY acceptor, with up to a 5-fold increase in the fluorophore emission observed.
The complexation of small molecules in organic macrocycles is a highly active area of research, with applications including supramolecular catalysis, macrocycle-promoted energy transfer. 3 We have previously shown that γ-cyclodextrin, a well-known supramolecular host, 4 promotes efficient energy transfer from several polycyclic aromatic hydrocarbons (PAHs) and polychlorinated biphenyls (PCBs) to fluorophore acceptors. 5 This energy transfer occurs 20 with up to 35% efficiency, and has significant potential applications in developing array-based detection schemes. 6 The use of aromatic macrocycles as supramolecular hosts can lead to even stronger binding of aromatic guests and higher energy transfer efficiencies, as these macrocycles can bind 25 aromatic guests via π-π stacking 7 in addition to hydrophobic binding. 8 Four examples of such macrocycles were synthesized ( Figure 1 ) (synthetic details provided in the ESI). Briefly, a double Williamson etherification reaction 9 followed by a double Suzuki reaction 10 rapidly assembled the linear precursors. The 30 key macrocyclization reactions were accomplished via a double etherification reaction (for compound 1) 11 or via a double Mitsunobu reaction (for compounds 2-4). 12 These macrocycles include three structures that are electronicallydissymmetric (1-3), with clearly defined electron-rich and 35 electron-deficient components to the macrocycle, and one that is electronically symmetric (4) . The electronically dissymmetric structures are designed to bind an electron-rich analyte near the electron-deficient component of the macrocycle, and an electrondeficient fluorophore near the electron-rich segment of the 40 macrocycle, to form a stack of four aromatic components with alternating electronic character that will undergo efficient energy transfer. Whether such dissymmetry improves the binding and energy transfer efficiencies was tested by comparison to control macrocycle 4, which lacks such dissymmetry.
45 Semi-empirical PM3-level calculations of the macrocycles indicate that all of them have internal dimensions analogous to that of γ-cyclodextrin (Table 1) , 13 and sufficiently large to promote intra-cavity energy transfer. Once synthesized, macrocycles 1-4 were used for two key applications: (a) as supramolecular hosts to bind aromatic PAHs; and (b) as hosts for non-covalent energy transfer from PAHs to fluorophore 7 ( Figure 2 ). . 10 The sharp increase in the excimer band around 500 nm with increasing amounts of the macrocycle strongly suggests a 1:2 host: guest complex, even in the presence of a ca. 2-fold excess of the supramolecular host. Fitting this data to a Benesi-Hildebrand equation for a 1:2 complex revealed an apparent binding constant 15 of 5 x 10 9 M -2 , 15 which is among the highest binding constants observed for this highly toxic analyte. 16 By comparison, the addition of macrocycle 2 to a solution of anthracene resulted in no significant changes in the anthracene emission beyond spectral broadening (Figure 3b ). also investigated for their ability to promote energy transfer from analytes 5 and 6 to highly fluorescent BODIPY 7. 18 The success of this proximity-induced energy transfer depends significantly on whether the PAH donors and fluorophore acceptors bind in the macrocycle interior. Because macrocycle 2 binds benzo[a]pyrene 45 with high affinities, the likelihood of its success as a host for supramolecular energy transfer was increased. Table 3 . These experiments were conducted under mostly aqueous conditions to maximize the favourable hydrophobic binding and π-π stacking between the aromatic PAH 70 donor, aromatic fluorophore acceptor, and aromatic macrocycle. The results clearly indicate that macrocycle 2 was the most efficient host for non-covalent energy transfer, as measured both by the increase in fluorophore emission more than 5-fold and by the decrease in donor emission to 57% of its initial value ( Figure  5a and 5b). The minimal amount of excimer emission observed in these spectra strongly suggests that fluorophore 7 displaces one molecule of benzo[a]pyrene from the macrocycle's interior. 5 Interestingly, macrocycle 4 was substantially less efficient than macrocycle 2 at promoting supramolecular energy transfer between benzo[a]pyrene 6 and BODIPY 7 (Figure 5c and 5d ). The only difference between the two hosts is the replacement of the perfluorophenyl ring in macrocycle 2 with a phenyl ring in 10 macrocycle 4, which effectively removes the electronic dissymmetry from the structure. This direct comparison indicates that electronic dissymmetry provides a direct benefit for supramolecular energy transfer efficiencies. Macrocycle 2 was also substantially more efficient at promoting 
